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Grant: The Place of Biology in General Education

The Place of Biology in General Education
BY MARTIN L. GRANT
Address delivered at the 60th Session of the Iowa Academy of
Science, Section on Science Teaching, at Parsons College,
Fairfield, Iowa, April 16, 1948
A.

GENERAL DISCUSSION.

General Education is the term used to express the idea that there
is a common body of knowledge, of attitudes, and of behavior-patterns that should be considered of such universal significance as
to necessitate its formal incorporation into the curriculum of all
collegiate institutions. The idea is as old as formal education itself,
and back in the day when there was only one curriculum in some
educational institutions all education was general education. However, as specialized and professional curricula developed, fewer and
fewer areas of subject matter remained to be explored by all students of a particular college, such that now there is considerable
variation in practice as to just what constitutes general education.
The attention of educators to this problem, while always paramount, has lately been stimulated by a spontaneous revival of
interest in the subject, an illustration of which is presented by the
establishment of a special periodical in this field, the Journal of
General Education, which was founded a year and a half ago at
the University of Iowa. Special courses in general education were
established at Harvard College in the fall of 1946, and that institution is now considering whether to enlarge their enrollment to
include the whole student body. Harvard still looks upon the program as experimental, and President Conant feels it may take
twenty-five years to give it a fair trial (Conant, 1948).
The extent of the part that biology should play in general education is not a matter of universal agreement. For example, at the
University of Iowa all Liberal Arts students were required until
recently to take one 8-semester-hour sequence chosen from a list of
six subject fields in natural science and mathematics, two of which
fields were biological. Lately, however, this requirement has been
modified, and now the choice is one of three: Biology of Man, Earth
Science, and Physical Science. It is not clear from the catalogue
just what the course "Biology of Man" includes, since it is listed also
in the Botany Department (as "Biology ,and Man"), But is not
recognized by the Zoology Department. At any rate, such a requirement is a very common practice in the state universities. Thus
large numbers of students never receive any collegiate instruction
in biology, and the university says, in effect, that certain broad
scientific attitudes are important enough to be considered general
education, but no one particular science is of such magnitude. Stevens
College gives no formal science in general education at all, except
in the fields of health and psychology (Charters, 1946) . In contrast,
Ohio State University requires fifteen quarter-hours of biology, as
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well as the same amount in the physical sciences. The University of
Chicago, as is well known ( Sayvetz, 194 7), started in 1945 a threeyear natural science program, the first year being physics and
chemistry, the second, physiology, evolution, and genetics, and the
third atomic structure and psychology. While this largely uses the
"Great Books" approach, it does involve two hours of laboratory
work per week.
Most institutions fall somewhere in between these extremes. For
example, Iowa State Teachers College requires five quarter-hours of
biology, two hours of health education, and an additional five. hours
which may be taken from any field of science. Knox College gives
three quarters of science, of which one is biology. The Basic College
at Michigan State requires nine quarter-hours of either biological
or physical science, with an additional basic course which may be
the other of these two science courses, or it may be a course in the
humanities. Another common type of prop0sal is nine quarter-hours
each of biology and the physical sciences (for example, Bahm, 1946).
Without attempting to prescribe the number of hours, however, I
am going ahead on the assumption that some biology should be
included in general education.
The idea of general education in science is also partly a reaction
against the detailed courses in biology which all institutions have
as the first step towards a biology major or toward professional
work such as medicine. Now there i:-i practically universal acceptance of the philosophy that if a person is going to take only one
year or less of biology, it is probably not necessary for him to learn
as much detailed anatomy, classification, etc., as might prove definitely useful to a biology major. Some schools have met this problem by providing quite different courses for the two types of students. Other schools have ignored it entirely, while some have solved
it, to their own temporary satisfaction at least, by using the general
education course as a prerequisite to the major sequence. The nature
of the problem varies so much in different institutions that I have
no general solution to suggest.
Another attempt in general education in science is to get away
from the stuffiness of large amounts of dull factual material, mem- ·
orized without digestion, whic_h unfortunately can characterize some
specialists in science. As Daniel Defoe (quoted by Brubacher, 1947)
distinguished between a man of polite learning and a mere scholar,
"The first is a gentleman and what a gentleman should be; the
last is a mere bookcase, a bundle of letters, a head stufft with the
jargon of languages, a man . . . full of tongues but no language,
all sense but no wit, in a word, all learning and no manners."
The most common method of introducing science into general education is by means of what is commonly called a survey course. Sidney French, Dean of the Faculty of Colgate, in a recent article
(1947) has attempted to point out the failure of our frequent attempt to teach general education by this means, arguing that the
standard survey course is still too orthodox. His belief as to the
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nature of a better method is indicated by the following quotations.
"What the non-specialist student needs to know on the level of the
intelligent citizen is how the problem got there, how it was attacked,
and what major elements contributed to its solution and what it
means to society. . . Such a course is extensive rather than intensive and calls for wide reading both in historical and contemporary
sources. Perhaps it is a course about science and not of science. . .
It involves exploration by the student and does not serve merely to
glorify science . . . The emphasis is not on learning; it is on interpreting, analyzing and judging."
Of course, the standard objection to the procedure advocated by
Dr. French is based on the difficulty of talking about science when
little information is available to the student to be used in interpretation and judgment. One sometimes gets the impression from reading such criticisms of traditional courses that the main attempt is
to get away from the work and mental discipline necessary to master even the most elementary aspects of such subject fields. However, I would do nothing but encourage ~myone with the ambition
tc· make such an attempt.
I am sure that there is no disagreement that the most important
phenomenon, other than the student, associated with any college
course is the nature of the teacher. An interesting summary of the
important qualifications of good teachers has recently been presented
by Winsor (1948), with comments on the difficulty of finding such
people. While an amplification of this idea is outside the range of
this paper, it has been the experience of all of us, I assume, that
regardless of the soundness of the objectives and the desirability
of the content, the association of a course with a particular type of
teaching personality may completely make it or break it.
Many other questions concerning method of presentation, amount
of demonstration and/or laboratory work, if anY, etc., would also
obviously be appropriate here, but I am going to consider but two
more, namely, the objectives, and the content.
B.

OBJECTIVES.

What then should be the objectives of general education in biology? Without attempting to even mention the voluminous literature
of the subject, I am going to list what I feel to be the three main
objectives of a general course in biology, with their subdivisions.
1.

Acquisition of knowledge and skills. The learning of facts, a
mastery of basic knowledge, with an understanding of relationships, and a sympathetic appreciation of meanings, at a level designed to meet the needs and interests of the students, and within
their comprehension.
a. Knowledge of the environment, with a stimulation of interest
in its materials and phenomena, developing a favorable attitude towards the workings of nature and the underlying scien-
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tific principles involved, learning to critically interpret and
evaluate the events of daily experience. Examples:

b.

c.
d.

2.

1'.

The evolutionary and nutritional patterns of the living
world. A. study of the interdependence of living things
should attune the individual to his natural environment,
cause him to realize his own place in it, and develop a
feeling of at-homeness, of being a part of it.

2'.

Formation of a sympathetic attitude towards efforts to
conserve the natural resources with which we have been
endowed, especially human and wild life, becoming aware
of the relation of conservation to the satisfaction of human wants.

Knowledge of man, his place in nature, his relationship to all
other things and to the universe as a whole, and his interests,
needs and problems. Human relationships in all aspects of
living are of prime importance. Largely with reference to
this should subject matter be selected to provide the background of knowledge necessary. Examples:
1'.

Public Health. Ability to participate intelligently in matters of public opinion where knowledge of science is
necessary. (E.g., city water supply, eugenics.)

2'.

Sex. Knowledge of the phenomena of human reproduction, with a sane and intelligent attitude towards sex
problems.

The building up of a vocabulary with a modicum of command
of scientific terminology.
Exploratory experiences in new fields of interest, to find aptitudes, capacities, and abilities in different realms, and, if
possible, discover those in which excellence could be attained.

Development of the habit of critical thinking.
a. Recognition of the nature of truth, distinguishing between
fact and fancy, knowledge and opinion, truth and propaganda,
reason and emotion. Reliance on natural causes, and a realization that all knowledge results from experience, that back of
every event there is a cause, that nothing "just happens."
b. Development and intelligent management of the mind, the
reasoning powers, with skill in critical, aggressive, reflective
thinking.
c. Use of the scientific method. Development of the scientific
attitude of mind, and training by direct experience in the use
of the scientific method of problem-solving, a fact-finding
technique for identifying truth. The ways of thinking and
methods of solving problems which scientists have developed
are quite as useful to us as the facts they have discovered
about the world in which we live. The method should be introduced in such a way that the students may evaluate it
through its accomplishments, getting an indication of its
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values and its limitations. It can be analyzed into steps: definition, observation, experimentation, systematization, confirmation, generalization and application.
Formation of a philosophy of life. Development of a wholesome
and workable sense of values.
a. An emphasis on values to be gained through the collection,
correlation and comprehension of facts. An understanding and
appreciation of the importance, significance, meaning and
value to our every-day life and to society of the applications
of scientific generalizations and discoveries.
b. A respect for honest differences of opinion, without a feeling
of compulsion to imitate.
c. An indication of what has been done and what remains to be
done to make the world a better place to live in.

3.

C.

CONTENT.

A statement of the content of a general education course in biology must of necessity be fairly specific, and there is presented below
an outline, prepared by Dr. C. W. Lantz and myself, of the course
as we give it at Iowa State Teachers College.
All living things, including man, have certain basic characteristics in common. In order for any form of life to survive, it must ( 1)
maintain itself by securing and utilL>;ing food; (2) adapt itself to
the physical and biological environment in which it lives; and (3)
maintain its kind through reproduction. The course should stress
these principles with special emphasis upon man.
Man is a biological organism. He is dependent upon other kinds of
living organisms. In order to live successfully he must understand
his own nature as well as that of other living things. Man differs
from other animals in that he can consciously, within certain limits,
significantly change his environment. These changes may be beneficial or harmful to him. His success, even his very survival as an
individual or as a species, is dependent upon the adjustments made.
Introduction.
a. Contributions of biology to man'::: welfare, with their social significances.
b. Great discoveries in biology.
c. The scientific method.
2. Nature of life and living things.
a. Characteristics of life as opposed to non-living things.
Protoplasm.
b. Mechanistic and vitalistic concepts.
c. The cell principle.
d. Plants and animals. Classification of living things.
3. Basic life processes in plants and animals, especially in man.
a. Methods of obtaining food. The role of plants as the primary source.

1.
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b.

Utilization of food. Digestion, transportation, assimilation,
growth, respiration and excretion.
c. Protection, support, and movement. Mechanical systems.
d. Response and coordination. H.esponse to stimuli; hormones;
nervous systems.
e. Reproduction. Sexual and asexual; plants and animals;
human embryology.
4. Genetics. The inherent similarities and differences in living
things.
a. Heredity and variation.
b. Influence of the environment.
c. Applications to plant and animal improvement.
d. Applications to the human race (eugenics).
5. Interrelations of living organisms.
a. Interdependence of all living forms.
b. Micro-organisms and their significance to man.
c. Cycles of the elements in nature.
d. Parasitic diseases in plants and ~nimals.
e. Infectious diseases of man.
f. Balance in nature.
g. Plant and animal distribution.
h. Conservation of natural resources.
6.

Evolution of life.
a. Main divisions of the plant and animal kingdoms.
b. Principles of organic evolution. Its philosophical significance.
c. Factors of evolution.
d. Adaptations, a result of evclution.
e. Evolution of man.

Iow A STATE TEACHERS COLLEGE,
CEDAR FALLS.

D.
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